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(54) ORGANIC ELECTROLUMINESCENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify structure without sacrificing life 
and efficiency by directly contacting a main body of a small molecule organic 
material interposed between a first electrode and a second electrode with both 
electrodes, and constituting with a bipolar material having an electron transport 
characteristic and a hole transport characteristic. 
SOLUTION: An organic electroluminescent medium (BTEL layer) 16 
interposed between a first electrode 14 transparent or semi-transparent made of 
ITO, polyaniline, or Au, and a second electrode 18 made of Li or Mg on a 
substrate 12 made of glass or transparent plastic is preferable to have a band 
gap of 1.5-3.5 eV. This is a bipolar transport emission layer having a general 
formula, AxBy containing elements A and B capable of transporting an 
electron and a hole, and made of metal, an alloy, a conductive polymer, or a 
metal compound. By changing x and y representing components, mobility of a 
hole and an electron based on an average hopping distance of a carrier is 
controlled, or by continuous adjustment of the composition, same effect is 
obtained. An insulating material layer between the BTEL layer 16 and the first 
electrode 14 and between the BTEL layer 16 and the second electrode 18 is 
made unnecessary. 
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/J^tfHttmi 6 WEI 
4,18 fcft&8tt1-S. /MHF-**«t»l 6©## 
tt\ ^#-7#»£fcfctiS (BTEL) iLTlSSft 
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[#ffr«#©SSIl] 

[M*«l] HffiS (14) tf2lS (18) t 
• 7*^* (10) T?&o-C, M 

ft'M*tt®&w<o*mz, msmiwrntsixmisM 

(10) -Cfcotillti (14) t»2«ffi (1 
8) ir©M-CH:S**tfc/J^f^r«WH- (16) ©* 
# ; *fIIB^l«^ogtS*JiD : BfIfe^2«ffi(DS5ffii:a 
»J«*lrt-5, «nE#««-»0*ft: ; 1. 5-3. 5eV 

[M*«3] ti*l'^hn/V5^t^-f/^^ 
(10) ffcotillii (14) i:S82«i (1 

8) *©rofctt4**ifc*-r#-?£ttflcWJi (i 
6 ) ; meg i ±twWB* 2 nrnvmrnt 

e&s&fet-s, wim'U x-7&W)t!tmm -, 1. 5~ 

3. 5 e V©/^m77'5rtt5 v IW&><>f 

[»H©SMifcRiPi] 

[0 0 0 1] 

[K£±©fiJffl7>8r] *»WJ±» 
^ • X (electroluminescent device) f£H L-> $ 

$£&lf1-Sfc*©«j§i£B8-f.5„ 
[0 0 0 2] 

(EL) rV^^tt, 3^ftWIfc&Jg«ffi£©W{;:tt 

J§ (electron transporting layer), ScttiJIl (emissive 1 
ayerJfcitFjE^L^t&iKhole transporting layer) 

&<DltMZ%tf3tfhZ<, %*mi (*B#fFSg4, 7 2 
0, 4 3 2^£#Ji) (C*5V>T!i>*9©^!6S^$n 

©Sftlcif-r !) T*WR1-*fci&©7V<^;**3ft©a3l 



[0 0 0 3] Tang e>(Cj; 'Fabrication and Elec 
troluminescence of Double-Layered Organic Light Em 
itting Diodes with Al 2 0 3 /Al Cathode*, Appl. Phys. 
Lett. , vol. 70, No. 10, pp. 1233-1235, 10 Mar. 199 
7IC*>^T. Al 2 0 3 O/-!y77lliAl q 3 ©Jf («^ 

&ft%ttiJe) T/u$.-vj*nm (*y-K) t©ra 

*, A 1 q 3 /A 1 #Blc@W©ii)S«i*J^-t y:/#* 
(excitation-quenching gap states) 5rB£3x"t"<5 0 
[0 0 0 4] Parker P>t£i. SffelSt 'Fabrication of Pol 
ymer Light-Emitting Diodes UsingDoped Silicon Elec 
trodes', Appl. Phys. Lett., Vol. 64, No. 14, pp. 1 
774-1776, 4 Apr. 1994-CJ4. '>]) = ^St£±t£# !) 
LED&ffig&fEHU y^LED-Sr^D 

[0 0 0 5] *H#fFB5, 8 5 3, 9 0 5fm I 

i «■ t m 2 mtt t © n k » $ * n fc/j^wattm© 

5:=.!^ hnyi^^-fev;* • * £ £ t> 
, ^to gs-g- (hetero junc t ion) #ffi © (CO V ^ T H 
^Sii,, r ~^fgiil&itf«Sr©S(4, /MrTllWf® 

»l*^3Ttc*H-«K«i:«5 4:#ie>ns. 
ig(4, rVW*©»*:l8j;tm*tt&*#*-5!9^ 

[0 0 0 6] 

»iB*llt*i-*rfclcJ:9, fS®tt©3fe#$^fc^i^^ 
[0 0 0 7] WSBOBtttt, *fa**«ft**lfc*U' 
[0 0 0 8] *55W©9JOB«j|±, ffiv^*j3J;t«W( 

[0009] *^w© s e> icgij© g tort, ¥*MkS;h,fc 

[0 0 10] *»WO*6Ki»J©IttH:» 5RffiK:«Jt-e 
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[0 0 11] 

&W)tiltiiM (BTEL : bipolar transport emitting 1 
ayer) bfttStlZ,, MfrtsZXmiUDmXt&Wrtim 
Jj*%-r%h<Db \,X*miSifr**4 #-?*WCbipol 

ar material) ^feftS. SFiSft/ V 5 © — O 

tt, A x B y £<^ 5 L, icfABtftaB 
■?#4«U"e*>9, BttlE?L*aWP'Ct'SS*-C*>t)» 
xllAflO^SL, yttBR*©rit£**1-. & 
JR, *«!fe#!Jv, &*fl:£*fc 

•ttJfWOIiaKrtW!), BTELjg~©«ffi© 

[0 0 12] 

£#f§-t 5 £ t \c i o TjfttJ: < 39# $ tvi 5 . 
[0 0 13] rcDlft^ro^-C, Sr*i-JI 

fciSWSI^i-'* r-o/uS^-fev* (EL) yVW^l 

0 ©ffim&WffiSl fvM x i o figfc l 2 ±x-# 

ssi 2ii, ^mmmxit. #*u-<H«w-e 
5t>©v^-rnd»-cfRKL-ctiv\ Ha.!*, a^i2 

tt. Corning 7059#7 XftifCDtfjZ-*?, ^)irV7^ 
V (polyolef ins) , V y (polyethersul 

f ones) , # !J T U U~- h (polyarylates) ft ft 53 

&tcjSLfcn°aft©#7^T?ffr&$*t5, 
[0 0 14] ££l 2©±tC|fc»£ti5©fijSllffil 

WtoDtit, IM^^^a, ■Mfc-f^j'A* (i 

TO : indium-tin oxide) , BS-fbl>$&, IMfcM&Hftif 
©8t«tt&JS8Kb&K\ ^K!) T— y y (polyaniline) ft 

m, ®*3<to 5 ^bo«a^fc>-&©»s (so oa* 
ss) -#aftHJfe-$!iK*5i>T, 1411411 

1 TO£fctt®{fcffig&T-f£ii£ft5o 



[0 0 15] fclcm&l 4±K&^$*l5©fi, w«s^ 
I'* hn/i^^iry^j&ftl 6©— o©##-Cfc 9 , £ 
wT?383t (light emission) dS^D 5. *Hlfe^-C«, *T 
ftlil^ t>n;v*^t^l#l 6i*, ^TD&£-©ft 

v ^ttft;f«is#a» e> ft 9 , mm 1 4 *s x v±.umm 

16fi ( 1. 5~3. 5T\ jfJKftl. 8~3©& 
H©^y K=>f> y ^ff-fSc 1 6 tt/hSH-fiHW 
»*»feft5ii!iS#*U\ I^ieft, 
ttttUJl (BTEL) fcfc^5. ^fcitXEft©^ 

9»»*»bft*. jfa[ftH*«n?H:» 8t#U 6ttA x B y 

B(iiE?L5r^»-et6g^-efet), xttA x B y 
fc*jrt*AB*©*^Sr*U yf*A x B y J&#K*5tt5 

[0016] tiuii, ^js, ^a-a-^, ^t«tt^y 

^fc^fcJ?*£tfJ:5fc1*fc*R4*v -tt(r 
i9«ii4i:/h^f*mo*^ i-ft^BTELS 

i 6 h<Dffl\cmmm&fc&-tz>®'&\z.mm-fz>i>\ 

^f±*n«t»)t>ft»"C*>S, BTELS-t-ftfc*,|«ft:i 

6~©*»©3»*«jft&Aas»*-e# 5o y 

BTELfl 6«3»J*SrilSEl-5- iC±oT 
^ST*#5„ mx.lt, y = ltmiOO%t&5S 
-g-, BTELll 6 m.W\Z.jEJL&Wl (HT : hole trans 
port) tiftft»&ft<K EdFL^«)/JS^<fiil$tt> 
y = 0©*-a-, BTELgl ettft^lij (ET : elec 
tron transport) #)|Sf-Cfo <J , 

^•fn©*g-i-*<t, EL»t ^yraAfciut 

^©/^^^^irttT^ftv^-eiSv^ JJtA/if©^ 
+ y T(4, ISftft (radiatively) Kl?f^«*Tt B T E 
LSI 6 fc&IH-So aiiH*«*!l5V^©"C, c:© 

^ ET*5it^HT^I4a^C*5V^-C*#1-5„ ft 
■f-H©HV'> 7 7^X^17— /W^^-g(van der Waalscoup 
ling)©#£©fc*, HT*J±VET5H-W*-©«:iSS«5 
•flr^^t'Lifi (HOMO : highest occupied molecular o 
rbital) fcJ;tfS:ffi#£^mfcit (LOMO : lowest 
unoccupied molecular orbital) ©DfW^^KH, ^ 
^ft{r*JV>T7C©^^^*t»1-5„ ^^tf, ItT-tt 
ET LUMOMTsfr v ^"stf (hop) L N E?LI4HT 
HOMOICT*?/ t 0 V^i-5 0 BTELll 6©WS: 

1W»"C#*. «*.tf, /h$V>y (iS^NPBSfi) ©» 
ft, E?L^«J«(hole mobility){ifi<7 , «e5 0 «ot, 

¥m^/-><o®m.\t. btelii G<om.$.*w&* 



ZZ.tfcXiTfflffl'eZZ. BTELi 1 6©*U&tt, 
fB-k#\Z.O^Xmfe+2>&%\*t&\ BTEL116© 

TBTELi 1 6£#t?»$l$lCfSg-e#5 0 <toT> 

ic, bteli 1 6 tnmi 4 fc±Mw (etT-ciaw 

[0 0 17] BTELgl 6©±fcft#£:h.S©'i, SB 

2flffii8 O&y— K) r©s&2«ii ste, 

L< tt±fE©&S©iffl^;b*©^-:/a>eiIiR$;ft 
S&JRa»e>ftS. 

[0 0 18] rr^|gi2S:#ML'r, *%W<D-0<D& 

m*mmmtt, MEL»*©&*ft&tncjift6©M 

(fl©^^ hn/v-^irv;*. • f*/*-f *©SU©3IJ(£0>|-C 
&So ft*>\ ianc:^i-^tP«l^rroM^{^ g 

orescent efficiency)©^ YJ>ft©ife;|BKdye) ifcfif 
V Kpigment) 2 O^rBTEL 1 6 rt'C&A-fS - 

&***£'* W^Ht, BTEL 1 6£«$-f-5** 
Hfflc^y y^i 9 t>*» < ft w<v y 

H4, BTEL 1 6 Sr«J^W6Wi|4©*/H£*<J* , 1 

0 _3 ~ 1 o • /■>•-- fe v h ©»*-?#&-*- 5 r t 
*U\ *«lELffl^lCiSbfc:S?tlfe^*fc«^i/^^ 

±JK:, BTEL16' fcfgl«Bl4' 
SftfcZETL&AB 2 2*>J;U'/'*fc , 2BTEL 1 6' t 



m 2 1 8 * t ©m kh: $ *tufc«^aAi 2 4 
a® 2 4 © 5 v>ft< t h-xzstsztn, m 1 

14' i^ltf 21^18' iBTEL 1 6' t©^W 
ftx/-^x£g&-f-5. 

Iooi9]fet, 35f«t?Sb^«ft*S©3iv^ he 

jg-e^«jft*S©^u^ hn^S^-fcv* • fVH'* 
ft. Kit1-5©^Iti|iE«jfB*-C&?). ^gfV^fcJt 

^toft^H©^^ Fp^^ty^ •f^'W # 

[0 0 2 0] *»«©ft(Wbft**«icov^-cH»L-c 
SftSilEjEfciiraSttSl^iaMSftS. 

t*ft<, wn : f»*©«5iatt**w©»#*5«tT/igia!6>fe 
iMi uft v e, vmiEZMm-r s 1 © t ts 0 
[H9©ffi¥ftR9U 

[Hil] *JMlfcJ:.5*«k*l'* hnyW?.*irV* 

[02] ^WKiS^fBS^l^ hnyv$^ty^ ■ X 
/<-f ^©»J©5ft««©«RWIfiiH-C*4. 

[^©tawi 

10 Yu;v*%.-telsz. (EL) f^W* 

12,12' WR 

14,14* mi mm 

16, 16' hn/U**irv*|£tt (BT 

ELI) 

18, 18' B2««g 
20 M {Wvh) 

2 2 jEH&AB 
2 4 flt^&AS 
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